A review is presented for give information and highlights the advantage of ISTR as molecular marker which with the genome changes after manipulation or breeding intervention can be detected.
Introduction
At present time, humanity is able to understand many facts about genomes. Information is available from many points of view and everyone has the right to be informed about different aspects of genetic manipulation regard organisms. The well-being of humanity depends on how countries manage their resources, specially the alimentary ones. Plant breeding plays an important role in alimentary security and sustainable methods for producing crops and transforming wild species into cultivated plants. Plant breeding can be defined as a complex of techniques which has the aim to improve the quality, diversity and performance of agricultural and horticultural crops [1] . Plant breeding implies genetic manipulation since each plant contains many of thousand of genes and breeders wants to combine several traits in one plant. By other hand, plant genome can be changed under the press of many factors that includes men's hand or just the environmental action. Genetic changes can appear after the different processes plants suffer. The change magnitudes depend mostly on the propagation type used and also can occur naturally. Those changes must be assessed. Regarding sexual propagation, the need of conserving germplasm for future generations seems to be one of the principal reasons for build sustainable productions and it is important to verify the genetic fidelity during the presservation of germplasm collections for multiple purposes [2, 3] . Asexual propagation produces other routes of genetic changes; regulated also by epigenetic mechanisms [4] that produces evident changes in phenotype. The general aspects of genetic variation can be described from the main patterns in which they evolved as described by: mutation, recombination, selection, isolation and drift [5] . Besides, there are thousands of reports of genetic changes after modern techniques of biotechnology and breeding in many crops. At this time, transformation and transposon-induced changes are new ways of mutation [5] [6] [7] [8] ; transformation and somatic hybridization are new ways of recombination [9] . Techniques like embryo rescue and in vitro pollination have permitted hybridizations till now impossible [10, 11] . Molecular data offer important information to understand and assess relationships between cultivated and wild plants, makes evident the differences among phenotypes and make visible the changes in gene sequences and the proteins that they encoded. The management and evaluation of large germplasm collections requires efficient tools to analyze accessions, and molecular characterization is often obligated for registering varieties [2, 3] . This review pretends give information and highlights the advantage of ISTR as molecular marker which with the genome changes after manipulation or breeding intervention can be detected. Zea and Agave genera were chosen as examples of sexually and asexually propagated plants respectively.
Retrotransposon Mechanism
Retrotransposon is a kind of transposable elements which plays an important role in genome and gene evolution in plants. Transposable elements are segments of DNA with the ability to move between different sites in chromosome and they moves directly as DNA in a "copy and paste" or "cut and paste" fashion, whereas retrotransposons expand via reverse transcription of an mRNA intermediate transcribed from the mobile element [12, 13] . Retrotransposons have been found in every type of organism, are ubiquitous, dynamic and abundant in eukaryotic genomes [8, 14] . They are categorized into two large groups, long-terminal-repeat (LTR) and non-LTR retrotransposons also known as LINE elements, on the basis of their overall structures. Recent phylogenetic analyses based on theamino acid sequences of Pol proteins have demonstrated that each of these two groups is composed of several distinct clades, members of which are thought to be tightly related one another in evolutionary terms [15] . LTR retrotransposons are further divided, the two most important groups are Ty1 or copia, and Ty3 or gypsy. The major structural difference between copia and gypsy groups is in the order of the reverse transcriptase (RT) and integrase domains in their pol genes. Gypsy group elements have similarities to retroviruses. The RT genes have conserved amino acid domains, some of which are characteristic of each retroelement group [12, 15] . The LTRs are the sequence repeats that flank the internal coding region which includes genes encoding both structural and enzymatic proteins. The genomic RNA that allows the specific movement of retrotransposon is transported to the cytoplasm, translated and bundled together with its gene products into a structure called a virus-like particle (VLP). The movement of a specific DNA fragment takes place when the gag gene (group antigen gene) encodes the protein that forms the virus-like particle inside which reverse transcription. The pol gene encondes enzymatic functions, including the protease that cleaves the Pol polyprotein, a reverse transcriptase that copies the retrotransposon's RNA into cDNA, and an integrase that integrates the cDNA into the genome [16] .
Most retrotransposons are thought to be transcriptionally inactive [17] or silent in somatic tissues but active during certain stages of plant development and under the effect of stressful conditions [18] . The activity of retrotransposons can be induced by stresses and a consequence of increased retrotransposon mobility is the creation of new genetic variability that can be useful in stressful conditions [6] . This seems to be the most important thing for what restrotransposons-based markers could be a useful tool to detect changes in specific genes during breeding, or genetic manipulation of plants. This could give to breeders the chance to screening a priori the genome in study and detect specific changes and associate to the production or silencing of specific genes or genome regions.
ISTR as a Tool to Assess Genome Changes in Maize
The maize genome is plenty of retrotransposons. It was reported about 150,000 to 250,000 LTR-retrotransposons, about the 50% -80% of its genome. The broad distribution of retrotransposons in maize genome, could represent a convenient marker in some studies, due to the occasionally contribution to the plant fitness that is been namely "molecular domestication" of the element by the host genome [19] . The constant movement of retrotransposons can provide new regulatory properties to a gene [20] , and the first step on detect that changes is to characterize the positions of retrotransposon-based sequences trough ISTR (Inverse Sequence-Tagged Repeats) [19] . ISTR are copia-like sequence-derived oligodeoxynucleotide primers used as molecular marker ubiquitously dispersed among eukaryotic genomes [21] .
A comparison between the information given by microsatellites or simple sequence repeats (SSRs) and ISTR in maize were made in our laboratory. The objective was analyzes the genetic homogeneity in two lines of maize (LUG03 and CML282). The CML282 had two versions, the original and LUG282 generated by self-pollination in ten years of conserving it at germplasm bank of Universidad de Guadalajara [22] . Thirty individuals of maize lines were analyzed using both markers. Ten primers of SSRs, one for each chromosome of maize and two combination of ISTR were used. PCR was carrying out according to Matzuoka et al. [23] for SSRs and TorresMorán et al. [24] for ISTRs. Molecular weight matrix was obtained from SSR data and was calculated the genetic distances from a correlation matrix. For ISTRs a presence (1) abscense (0) matrix was made and calculated the Jaccard's coefficient of similarity. Results were showed in dendrograms based on UPGMA method.
Both markers were able to separate the lines in two principal groups and cluster together the two versions of CML282 (CML282 and LUG282). The results showed a high genetic fidelity among individuals for each line observed with SSRs (Figure 1) . The polymorphism revealed with SSRs was 0.7%. The similarity among individuals detected by ISTR was low that indicating that many regions of individual genomes were polymorphic (Figure 2) .
Capability of ISTRs to detect differences among individuals of the same line, can allow breeders to detect specific genes using the procedure for elude specific bands and sequencing [25] .
Detecting Changes in Agave
Agave tequilana Weber var. "azul" is an important plant for production of Tequila. This beverage actually known all over the world generates a big gathering of resources due the importation of the product. There are several reports of genetic variability in this plant. Variation between initial agave explants and their micropropagated plants were detected. The differences between adult plants and off-shoots and among micropropagated plants [26] [27] [28] were detected, as well as the location of Ty1-copia retrotransposons in the A. tequilana genome [29, 30] . The implications of detect such differences impacts the quality of tequila, because A. tequilana Weber var. "azul" (the blue agave) is the only one permitted to be used in elaboration of tequila.
Other species of Agave analyzed by our research group, using ISTR, was Agave durangensis. This species maintains a thriving mescal industry in Durango, Mexico. Contrary to the case of tequila and Agave tequilana, the mescal industry of Durango is mainly based on the gathering of agaves from their natural populations. Agave durangensis is a species of a restricted geographical distribution, and highly variable in size, color of leaf, size and form of teeth [31] , and as was recently revealed, in the foliar phenol composition [32] ; these last authors suggested that what has been named A. durangensis, actually could represent a complex of species instead of a single species.
The determination of the variability of populations and the parameters estimated to characterize them, like genetic distance, genetic identity, and genic flow, are important elements that contribute to establish the specific delimitation [33, 34] . In our study, we estimated the above mentioned population parameters, using the ISTR markers, in order to determine the specificity status of three natural populations of A. durangensis, since ISTR has been recognized as markers having a high capacity to quantify genetic diversity and a high specific discriminatory capability [21, 24, [35] [36] [37] . The ISTR markers produced typical amplification profiles for each population of Agave durangensis, allowing distinguishing among them, which showed the capability of ISTR to discriminate among the natural populations of that taxon. High [38] for widespread species. In our study, the number of markers generated by the ISTR, were reliable enough to estimate genetic distances in the populations evaluated, according to Keim et al. [39] who reported a number between 65 to 90 markers for precise surveys. The polymorphic information content (PIC) is used to measure the informativeness of a genetic marker [40] , reaching as a maximum value of 0.5 for dominant markers [41] , like the ISTR. The PIC values for the dominant ISTR markers used in the study of Agave durangensis varied between 0.22 and 0.42, suggesting that those markers detected a high number of informative loci (contributing to variation). The values of interpopulation gene differentiation (0.0328 to 0.4857), gene flow (0.5294 to 14.7511), genetic distance (0.0200 to 0.3019), genetic identity (0.7653 to 0.9802), and the results of a cluster analysis suggested that one among the three populations of A. durangensis analyzed is in a present advanced diversification process but it may still maintain some level of genetic flow with the other two populations.
Genetic distance between populations is the extent of gen differences between populations or species [33] . A method of species delimitation based in this parameter assumes that reproductive isolation is the result of divergence across many loci scattered over the entire genome [42] . Groups differing by a Nei's genetic distance ≥0.15 should be considered distinct species [34] . In our study of Agave durangensis, genetic distance ≥0.15 were estimated from ISTR data, suggesting no conspecificity between some populations.
The ISTR markers proved to reveal variability within and among populations of Agave durangensis, suggesting that a particular ISTR profile can be associated to each one, and that each profile is the result of different integration events of new copies of retrotransposons accumulated in enough temporal and spatial separated entities. The amplification of ISTR patterns allowed differentiating between populations of A. durangensis. The ISTR fingerprinting allowed also clearly discriminating between the populations of A. durangensis and one population of Agave asperrima, the group used as reference, what is consistent with previous reports revealing the significance of the ISTR markers as valuable molecular tool at specific level in Agavaceae [24] .
Perspectives
ISTR could be the initial step to detect genetic variability at specific level. This detection can allow to understand phenotypic and biochemical changes. This marker reveals also individual variations and discriminates between type or specific groups in Zea and Agave.
Conclusion
ISTR markers have been, in the last few years, matter of intensively studies. Nowadays, this research focuses in its applications to assess genetic variability, and to establish the specific limits and understand the taxonomic relationships of cultivated and wild species of plants. They have proven its utility when taxonomic controversies exist; the last application, having as well relevance in the determinations of diversity, because species are the basic unit of diversity. These molecular markers could be the first step to start breeding programs, based on reliable data.
